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nFVICE FOR TRANSFERRING A PATTERN TO AN OBJE CT 
Field of the Invention 

The present invention relates generally to transferring a 
pattern from a stamp to an object. The invention relates 
especially to production of micro- and nano structures . 



i.e . 



30 



Background Art 

A promising technique of producing nano structures, 
structures in the order of lOOnm and smaller, is so- 
called nanoimprint lithography, however this technique 
may also be used to microstructures . This technique is 
described in the document US-A-5, 772 , 905 , which is incor- 
porated herewith by reference. In such lithography, the 
main steps of which are schematically shown in Figs la-d, 
a pattern of nanostructures is transferred from a stamp 1 
to an object 2. The object 2 consists of a substrate 2a 
and, applied thereto, a film 2b of a polymer material 
(relist) . After heating of the film 2b to a suitable tem- 
perature, the stamp 1 is pressed into the same (Fig. lb) . 
The stamp 1 is then released from the object 2 when re- 
cesses 3 of a desired depth have been formed in the layer 
2b (Fig. lc) . Subsequently any remaining film in the re- 
cesses 3 is removed, for instance by etching, thereby ex- 
i . posing the substrate or in some other material which is 
applied to the substrate. 

A device according to the above mentioned US patent for 
carrying out the above lithographic process comprises a 
first contacting means with receiving surface for the . 
stamp, a second contacting means for contacting or join- 
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ing 
other . 



the first and second receiving surfaces with each 



The film applied to the substrate is very thin, typically 
s 50-200 nm. For even structuring of the object, the stamp 
and the object must thus be mutually parallel with an ac- 
curacy of a few nanometres. 

Especially due to the fact that the high requirements in 
X0 accuracy, when manufacturing micro and nanostructures , in 
the alignment between the stamp and the object, there is 
a great need for exact control of the movement of the 
stamp in the direction perpendicular to the pressing 
direction, as a small displacement of the stamp can have 
IS . the severe consequence that the pattern transferred to 
the object cannot be used. 

The substrate is usually made of a brittle material, e.g. 
Si/SiO,, GaAs or InP, and the pressure exerted upon the 
substrate during contact is high, typically 4-10 MPa. 

in the case where a pattern is to be transferred to both 
surfaces of the object in a single process, there is es- 
tablished a need for a still more reliable controlling of 
the stamp in the direction perpendicular to the pressing 
direction. Particularly in this instance it is important 
that the transferring of the patterns has a high accuracy 
as the matter could be that the object is totally de- 
stroyed and thereby not usable . 

Furthermore to obtain that the pattern is transferred to 
the object in expedient manner, the object is heated to a 
temperature approximately between 150 and 300 °C. This 
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high temperature of the object during pressing causes 
that heat is transferred from the object to the surround- 
ings, i.e. the stamp as well as the contacting means. 
During this heat transmission an uneven temperature dis- 
tribution (also during subsequent cooling of the object) 
in the known devices is obtained, whereby changes in the 
shapes and sizes of the contacting means as well as 
stamps occur and thereby displacements of the elements xn 
the devices may arise. This will have a severe conse- 
quence for the final product, due to the fact that only a 
xninimal displacement of the pattern in relation to the 
intended placement will render the product useless. 

Summary of the Invention 

An object of the present invention is to wholly or partly 
overcome the above disadvantages of the prior art. More 
specifically, it is an object to provide a device for 
transferring a pattern to an object, said device having a 
high accuracy of the stamps during the. pressing. 

It is also an object of the present invention to provide 
a device which is not influenced by the deviating tem- 
peratures of the object. 

, 5 it is furthermore an object of the invention to provide a 
device which is simple in construction and which in expe- 
dient manner may be used to transfer patterns to both 
surfaces on the object at the same time. 
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It is a specific object of the invention to provide a de- 
vice which is suited for transferring micro- or nanos- 
tructures to the object. 
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The above objects, together with numerous other objects, 
advantages and features which will become evident from 
the below description, are accomplished by a solution in 
accordance to the present invention by a device for 
transferring a pattern to an object, said object having a 
first surface and a second surface, said device 
comprising a first contacting means having a first stamp 
adapted to imprint a first pattern in the first surface 
of the object, and a pressing means adapted to press the 
first stamp into contact with the first surface of the 
object in a pressing direction. Furthermore, an alignment 
means is arranged in connection with the first contacting 
means for controlling the motion of the first stamp in a 
direction perpendicular to the pressing direction, and a 
second contacting means having a second stamp is adapted 
to imprint a second pattern in the second surface of the 
object, and the pressing means is further adapted to 
press the second stamp into contact with the second 
surface of the object in the pressing direction. 

) 

Hereby is obtained a device of a simple design, which has 
a high accuracy of the alignment of the stamps in rela- 
tion to the object,, thus during operation of the device 
the displacement, which occurs in the prior art, is lim- 
5 ited to an almost imperceptible level inside the limits 
of accuracy, which is necessary when the pattern is 
transferred at the same time to both the first surface 
and the second surface of the object. 
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During operation of the device according to the present 
invention the pressing means is pressing the first stamp 
into contact with the first surface of the object in a 
pressing direction. Throughout this movement the align- 
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me nt means is — the motion o £ the 
ln a direction perpendicular to the pressing 
hus securing that the first stamp will c« into contact 
with the first surface of the object exactly as rntended^ 
L the pressing means is further pressing in the pressing 
di rection, the second stamp will eome into _ contact wrth 
Z s econd surface of the o bj ect, whereby the first „ 
will imprint the first pattern in the first 
th. object and at the same t i- the second sta^ «11 »- 
print the second pattern in the second surface of the ob- 
r ect The device is of a simple design and can thereby he 
formed to allow contacting of the stamps with the ob.ect 
under high pressure. 

5 According to a preferred embodiment according to the pre- 
sent i-ntion alignment means may he arranged in connec- 
tion with the second contacting means. A higher accuracy 

a t-v,ii<, it is obtained that no mutual 
is hereby secured, thus, it is o 

displacement between the contacting means during 
>0 pressing occurs. 

In an expedient enfcodiment according to the invention the 
alignment means may he an ar., which protrude fro, at 
le a t the first contacting — to a rail adapt to 



least tne j-x-lo^- — - 

25 st ationery support and wherein the arm is 

slid e in the pressing direction on the rail. Hereby s 
obtained a simple construction of the device with a high 
alig nment accuracy. Furthermore the alignment means may 

frA in existing devices without construction- 
be incorporated in existing 

30 wise alterations. 

Advantageously according to the invention the .!« : oi : the 
contacting means may be substantially identical. Hereby 
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is obt ained that th e - transfer — - - - two 

he at transferred to — oes not n lu 
alignment. The matter rs that the 
s whicb may occur is substantially the same for both 
contacting means . 

rfWto the invention heating means be may 
Further according to tne m 

::;„,.< ... — - *-« rr. rr;r 

- t Trr,,^iT=. - - « - - 
:«:.. ,. - - - - — rr»r 
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*■ a to the invention a temperature sensor may be 
According to the mvei oVv iect during 

adapted to monitor the temperature of the object 



the stamping. 



w» .rranqed according to the inven- 
x pressu re sensor may he Furt hermore, 
tion in connection wrth the pre g sure de - 

a oontrol unit may be adapted, based on the pr 



and the object. 



* .referred expedient embodiment accord- 
The stamp may m a preferre P micro _ or 

in g to the present invention have a pattern 
nanostructures. 

k- r m -v oreferably comprise a substrate and a layer 
The object m^y prere-ciu.j 
o£ a polymer material applied thereto. 
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in a preferred embodiment according to the invention the 
pressing means may be arranged as mechanically operating 
me ans, such as a jack or a screw. Hereby is obtained that 
the inaccuracy in alignment, which often arises in hy- 
5 draulic presses, is minimised. 

in an expedient embodiment according to the invention a 
heat transmission barrier may be arranged between the 
contacting means and the pressing means to minimize the 
10 heat transfer here between. Hereby is obtained that no 
uneven heat transfer throughout the device occurs and 
thereby inaccuracy in the alignment as a consequence. 

Brief Desc ri ption o f the Drawings 
15 The invention and its advantages will be described in 
more detail below with reference to the accompanying 
schematic drawings, which by way of example illustrate 
currently preferred embodiments of the invention. 

20 Figures la-Id illustrate transfer of a pattern from a 

stamp to a substrate by nanoimprint lithography according 
to a known process, 

Fig. 2 is a schematic, view. of a device according to a 
25 first embodiment of the invention. 

Fig- 3 is a schematic view of a device according to a 
second embodiment of the invention. 

30 Fig. 4 is a schematic view of a part of a device accord- 
ing to a third embodiment of the invention. 
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~f = nart of a device accord- 
Fig 5 is a schematic view of a part or 
ing to a fourth embodiment of the invention. 

Ml the figures are highly schematic and not necessarily 
^ scale, and they show only parts which are 

order to elucidate the invention, other parts being omit- 

ted or merely suggested. 

DescriEtion_of_JPref^^ 

^TTIsT^atloTIewTfTdevice according to 
firs t embodiment of the invention. The « 
transferring a pattern to the object 2, sard object 2 
having a first surface 5 and a second surface 6, said 
Te « comprising a first contacting means , having a 
£irsc Btme 8 adapted to imprint a first pattern in the 
first surface S of the object 2. 
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A pressing means 9 is furthermore adapted to press the 

£irs t stamp 8 into contact with the first surface 5 of 

le object 2 in a pressing direction, indicated by arrow 

I T he pressing direction is in this embodiment shown as 

vertical movement of the pressing means 9, however, i 

may also according to the invention be 

clin ed movements, which will be appreciated by the 

skil led person. The pressing means 9 can be of 

art type, such as a hydraulically or pneumatic operated 

press. However, according to the invention the ^ 

h P arranqed as mechanically oper- 
the pressing means may be arrange 

a ting means, such as a jac k or a screw, whereby a simple 
Ld inexpensive device is obtained, still having a high 
precision in pressing. 
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Co»n for the pressing means are that they shall be able 
to apply an exact predetermined pressure to be used in 
the transferrin, of the patterns to the o bj ect. The pres- 
sure exerted is typioally 4-10 MPa. 

The pressing means 9 is in this embodiment shown in con- 
nection with the first contacting means 7 only, but may 
according to the invention also be arranged in connection 

-i-i a o well as in connec- 
with the second contacting means 11 as well as 

10 tion with both contacting means. 

*» alignment means 10 is arranged in connection with the. 
fir st contacting means 7 for controlling the motion of 
th e first stamp 8 in a direction perpendicular to the 
15 pressing direction X. Furthermore there is a second con- 
tacting means 11 having a second stamp 12 adapted to im- 
print a second pattern in the second surface 6 of the ob- 
ject 2, and the pressing means 9 further adapted to press 
the second stamp 12 into contact with the second surface 
20 6 of the object 2 in the pressing direction A. 

in this embodiment the alignment means 10 comprises an 
arm 13, which protrude from at least the first contacting 
me ans 7 to a rail 14 adapted to a stationery support 
25 and wherein the arm 13 is arranged to slide in the press- 
ing direction A on the rail 14 . 

Furthermore it is expedient according to the invention 
that the arm is provided with a pretension whereby it is 
30 obtained that there is no displacement between the rails 
and the contacting means. Preferably the arm and rails 
may be made of metal, such as for instance stainless 
steel . 
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Pig 3 is a schematic view of a device 4 according to a 
second e^odiment of the invention. In this device 4 
ali gnment means 10 is also arranged in connection with 
5 th e second contacting means IX. In this embodiment the 

size of the contacting means 7 and XX is furthermore sub- 
stantially identical. 

The device may also according to the invention comprise 
10 Tealg means Cnot shown, arranged for heating the o^ect 
to a predetermined temperature. The temperature of the 
obj ect may he heated to 500 °C. preferably between 250 
^ 350 °C, most preferably between 280 and 320 C. 

15 Fu rther a temperature sensor (not shown) may be adapted 
to monitor the temperature of the object 2 during the 



pressing. 
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Especially with these high te^eratures applied to the 
object 2, it is reguired to control in an e.act manner 
the heat transfer from the object 2 to the surroundings 
i e the stamps 8 and 12 as well as the contacting means 
7 'and XX. If the heat transfer is not controlled this 
could have severe conseguences as an uneven temperature 
stabilisation throughout the device will influence the 
alig nment between the object 2 and the stamps 8 and 12. 

Particularly in the embodiment illustrated in Pig. 3 an 
exact heat transfer is obtained as the contacting means 
and „ are substantially identical in size as well as 
hoth contacting means 7 and XX have aligning means i0 ar- 
ran oed in connection with them also having substantially 
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identical sizes. 

Pnrthermore a heat barrier « may be - 

ranged between the contacting means 7 and the pressing 
ZL * to minimize the heat transfer here between^ * 
ZZ transmission harrier 17 ma, also he arranged between 

. means 11 and the stationery support 15. 

the contacting means j-j- 

Bv the inventive idea the thermal movements of the cou- 
rting means are perpendicular to the jessing direction 
equal with a common line X as shown in Frg . 2. 

T he device 4 may furthermore comprise cooling means (not 
shown, for cooling the ob 3 ect during the 
in this instance it is required to control the heat 
transfer in an exact manner for obtaining a temperature 
rlflisation of the contacting means 7 and 11 as well as 
to prevent changes in their shapes. 

20 in Fig. * and Fig. 5 further embodiments according to the 
Invention are shown, wherein the pressing means „ partly 
or fully replaced by the gas imprint technique. 

„• 4 there is, in connection with the second con- 
In Fl g. 4 ^ere - ^ ^ ... 

25 tacting means 11, arrang patte m of the 

,.,,,„ extends around the area on u» f 
sentxally exten ^ be hQused „ a 

second stamp 12. The seal 9 3 contacting mean s 11 and 

ZTJZ : ^ Lrfny suitable fashion. .he sealing 
be attached naed in a corresponding groove m 

30 gasxet m ay also be a ^ ^ ^ 

the stamp 12. The -una . f tt , e sta mp 12 

sea lin= oasxet 18 and the back surface 19 of the P 
together define a cav.ty 20, which will function 
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, pressure on Che back sur- 
pressure cavity for providing a pressu 

face of the stamp 12. 

. oavitv 20 i s controlled via 
Th e pressure in ■ «" in „ i. connected 

5 a pressure medium channel . s (not sho „n) . 

to an appropriate pressure cont rol PP ^ ^ . 

The pressure medium ^f ^^ P flow in the pres- 
valve (not 4 be adapted for limit- 

It is also possible - r^^. 0 ^ 
„ and/or the pressure ^ — ^ _ provid e an 

sensor (not shown) Such P ^ 
accurate measu rement of th P^ ^ „ 

The measurement may be r che stamp . 

order to prevent damage to the ob, ^ ^ ^.^ 

20 it is also possible to mon tor bh e p ^ 

20 with a view to cutting of t, « ^ a rap . d de . 

tlir^rurtr^l-e * case when a stamp 



or an object breaks. 
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OX O" J 

a sufficient contact pressure be- 
In order to generate a^uf ^ ^ 

tUee : TpT^ ml -'added on the contacting means 
ir:;' th/stamp and the ob.ect - been allied. 

oo the first and second 

The device is arranged to press the ^ ^ ^ 

oontacting means towards each ot ^ ^ ^ 

static gas pressure «thx» contacting roe ans is 

embodiment shown in US- ^ ^ fQr instance 

5 operated by pressing mean, ; , ^ ^ pressure 
Kvdraulic or mechanical pre-es 



PCT/SE2003/001245 

WO 2004/021083 



= ipast two states. In a first 
state, the staci y a 

rr::^ x, - . — - - 
r« ;r^r;L twe i „.« 

tion. the pressure on the " a -P and the ob . 

will he un^ thus « ^ lQcal pressure 

^.^5 ah expedient i.rint C a patter, rs 

obtained. 

• of e g hydraulic oil, preferably an 

Using a gas instead of e.g y contaminating 
inert gas, furthermore reduces the risk 
tL environment surrounding the device. 
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„• 5 a part of the device is shown wherein both the 
in Frg. 5 a part o contacting 
iS £irst contacting -ana as well as th ^ 
m eans are operated by the gas rn^rrnt 
plained above in relation to Frg. 4. 

„■ a to the invention a pressure sensor (not shown, 
According to the arrange d in connection with 

30 may in a - 

the pressing means 9 . tu , ted by 

'v*> adapted, based on the pressure detected y 
shown may be adapted, 

^ cau=e the pressing means to es 
che pressure sensor = to C ^ ^ ^ ^ ^ 

tablish a given pressure d 

35 ject- 
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The object 2 may be single- or double-sided circuit 
boards or single- or double-sided CD-ROMs or DVDs. The 
object may in expedient manner have a shape corresponding 
to its subsequent application, for instance round or 
quadrangular or other geometric shapes as will be appre- 
ciated by a skilled person. 

Although the invention above has been described in con- 
nection with preferred embodiments of the invention, it 
will be evident for a person skilled in the art that sev- 
eral modifications are conceivable without departing from 
the invention as defined by the following claims. 
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